In the present work, an overview of the demersal (sharks-chimaera) and bottom dwelling
Introduction
Marine cartilaginous species present unique challenges for conservation assessment (in Refs. [1, 2] ). They are considered the most vulnerable species to fishing activity. Groundfish sharks and chimaera, together with bottom dwelling batoids, share several biological traits, for example: high position in the trophic food webs, slow growth, delayed sexual maturity, low fertility and long life spans. Generally, they form small local stock (the so-called stock-let) with limited or low connectivity to each other (in Refs. [3] [4] [5] ). The assumption that marine fish are not vulnerable to extinction because they live in open seas where their movements are unlimited is unfounded. Fisheries have caused severe declines in many species, and although there are still no documented cases of complete extinction, there is considerable debate as to whether marine species could become extinct (in Refs. [2, 6, 7] ).
In many areas of the world, a generalised decline of cartilaginous fish species standing stocks is generally recognized mainly because of fishing effort increase; the apparent paradox of a corresponding increase in landings of some stock likely reflects the reduction of the discarded catch due to the general crisis of the sector. Overfishing, habitat degradation and slow recovery rates are potential factors that lead to such dramatic declines, especially in areas such as the Mediterranean Sea where fishing (both legal and illegal) has long been a way of life and continues to be intense. As a matter of fact, Chondrichthyes in the Mediterranean Sea have always been considered as low-economic level bycatches and even a nuisance in the past and hence massively discarded, which is currently the case of Galeus melastomus in the South of Sicily (in Ref. [8] ). That notwithstanding, they continue to decline as an indirect effect of fisheries aimed at more valuable species as generally recognized (in Refs. [2, [9] [10] [11] .
In this context, current Mediterranean elasmobranchs are represented by ∼85 shark and batoid species (in Ref. [12] ) more or less in an over-exploited condition (i.e. standing stock very reduced); in particular, 31 species (40%) are regionally classified as threatened categories (critically endangered, endangered or vulnerable) (in Ref. [13] ). The Mediterranean catches are multi-species with a rich marine community, including selachians, historically exploited by different fisheries (in Ref. [14] ). In the wide area between the Southern Sicily and the Northern Coasts of Africa, Chondrichthyes have always represented a common bycatch of the bottom trawl fleets since the 70s. As observed worldwide, also in the above-reported area, bottom trawls are increasing in size, power and efficiency, as well as in their fishing activities, mainly towards the offshore grounds (in Ref. [4] ). Due to the bycatch nature and high discard rate, long-term sources of information to assess Chondrichthyes gross catch are very limited in this region. In this context, fishing activity has determined a severe impact on Chondrichthyes communities for three main reasons. First of all, the aim of the fishermen was to increase the abundance of highly-prized shrimps through a regular harvest of low valuable demersal shark, a concept recognizable also in the old scientific literature, considering the sharks as predators of red shrimps and human's competitor (in Refs. [15] [16] [17] ). However, successive studies have shown that sharks do not feed on red shrimps (in Refs. [3, 18, 19] ).
Secondly, in the past poor data were recorded on these taxa since the scattered retention of large specimens as well as few categories were documented in the official Italian statistics (in Refs. [20, 21] ). Nowadays, a dedicated regulation and data collection is in place (in Ref. [22] ).
Thirdly, the scarce selectivity of the commercial trawling cod-end (diamond, 20-30 mm side stretched; in Ref. [19] ) together with the 5-6 hours for haul, has determined a huge catch of Chondrichthyes, mainly rejected at the sea. The fishing activity above-reported took place in the past (in Ref. [23] ) and, although the Reg. (EC) n. 1967/2006 imposed an increased mesh size (square, 40 or 50 mm diamond) in the cod-ends, almost all the shark specimens continue to be retained by the cod-end (in Ref. [24] ). Regarding the GFCM geographical Sub-Area no 16, named South of Sicily, a standardized scientific data base was obtained after the implementation of MEDITS international program, launched in 1994, and based on a high vertical opening (ca 2-3 m) trawl net.
To improve the knowledge on Chondrichthyes occurring in the South of Sicily, a time series of data collected during the experimental MEDITS survey were analysed.
Overview of the Chondrichthyes knowledges
The used data were gathered during MEDITS survey program and specifically referring to the South of Sicily (geographical sub-area (GSA) 16 according to GFCM classification). This area extends for about 34,000 km In the investigated area, bottom trawling is forbidden (but such a measure is rarely enforced within 50 m of depth) from the Sicilian coasts and in some specific grounds (such as the Egadi Islands marine protected area, MPA). The data referring to the MEDITS Survey from 1994 to 2013 were carried out with a commercial stern trawler harboured in Mazara del Vallo, the Sant'Anna (32.2 m length overall; powered with a 736 kW engine). The sampling stations have been distributed applying a stratified sampling scheme with [25, 26] ). In the Mediterranean, it reaches a maximum size of 63 cm total lenght (TL) (in Refs. [27] ). G. melastomus feeds mainly on shelf-living species, natantian and reptantian crustaceans together with teleosts (in Ref. [28] ). Analysis of the stomach contents of individuals caught in the northern Tyrrhenian Sea also found galley leftovers (in Ref. [28] ). Blackmouth catshark is generally considered as having an awful taste and Sicilian fishers discard it immediately (in Refs. [8, 17, 29] ) with a very low possibility of surviving.
Small-spotted catshark-Scyliorhinus canicula Linnaeus, 1758
A bottom dweller shark measuring up to 90-100 cm of TL (in Refs. [30, 31] ) lives in gravel, sandy and muddy bottoms down to 800-1000 m, but preferably within the 400-500 m depth range (in Refs. [32, 33] ). The Small-spotted catshark is an opportunistic predator on a wide range of macrobenthic fauna (generalist feeder). In particular, natantian and reptantian crustaceans together with teleosts were the most important preys (in Ref. [28] ). S. canicula is taken in commercial fisheries across its range but only larger individuals are usually retained for human consumption; the juveniles discarded seem to have some possibility to survive.
Nursehound-Scyliorhinus stellaris Linnaeus, 1758
Its habits are similar to the Small-spotted catshark, but it prefers the rocky zones from 20
to 100 m (in Refs. [30, 31] ), although it is even able to go down to 800 m (in Ref. [30] ). In the Mediterranean, its maximum size is 150 cm TL (in Ref. [34] ). The Nursehound feeds on benthic prey, mainly on crustaceans, molluscs, some bony fishes and on its congeneric small spotted catshark, S. canicula (in Ref. [31] ). It is not appreciated by Sicilian consumers and so often discarded (in Ref. [29] ). Nowadays, it has almost disappeared in many Sicilian fishing grounds and remains common only in Tunisian (in Ref. [26] ) and Maltese waters (in Ref. [35] ).
Starry smooth-hound-Mustelus asterias Cloquet, 1821
A slender shark measuring up to 140 cm TL (in Ref. [31] ), though occurring below, from a few metres to about 100 m (in Ref. [32] ), can be caught below 300 m (in Ref. [30] ) and sometimes deeper at 500 m (in Ref. [34] ). Starry Smooth-hound feeds predominantly on crustaceans, including squat lobsters and crabs, and especially swimming crabs. Predation on other taxa is low (in Ref. [36] ). In the Mediterranean Sea, trawling and artisanal fishing have largely exploited the Mustelus species that were regularly commercialized for human consumption (in Ref. [37] ).
Smooth-hound-Mustelus mustelus Linnaeus, 1758
This species measures up to 160 cm TL (in Ref. [34] ) and lives at 800 m depth (in Ref.
[32]), but shows a preference for shallow sandy-muddy bottoms, especially at 5-50 m depth (in Refs. [30, 31] . Gracan et al. (in Ref. [38] ) declared that M. mustelus feeds mainly on crabs. Decapod malacostracans were the dominant prey group, with Liocarcinus corrugatus, Liocarcinus depurator and Pilumnus sp. as the most frequent prey; they were followed by ray-finned fish, mostly Engraulis encrasicolus and cephalopods, consisting mainly of Sepia elegans. In the Mediterranean Sea, smooth-hound is captured with demersal trawls, trammel nets, gillnets and longlines. It is a commercial species, mostly taken as bycatch and marketed (in Ref. [4] ).
Blackspotted smooth-hound-Mustelus punctulatus Risso, 1827
As the similar species of M. mustelus (with which it is often confused (in Ref. [39] ), this shark measures up to 190 cm TL and is reported in the whole Mediterranean (in Ref. [30] ). M. punct ulatus feeds mainly on crustaceans, teleosts and molluscs although its diet changes during the life cycle (in Ref. [39] ). Like the other, Mustelus species is captured, as bycatch, with demersal trawls, trammel nets, gillnets and longlines and often landed (in Ref. [36] ).
Rabbitfish-Chimaera monstrosa Linnaeus, 1758
This Atlanto-Mediterranean deep-water animal prefers cold waters and occurs in all the Mediterranean, except the North Adriatic (in Ref. [40] ). Its depth limits range from the outer shelf down to ca. 1600 m (in Ref. [40] ). Maximum length is 150 cm TL and maximum age is 26 and 30 years for females and males, respectively (in Ref. [41] ). C. monstrosa feeds on benthic organisms and it has a very close relationship with the seabed in its feeding habits. The diet is composed mainly by crabs, particularly the angular crab Goneplax rhomboides which represents nearly half of the diet by volume, ophiuroids, echinoids, crinoids, amphipods, polychaetes, pagurids, cnidarians and other medium-sized benthic prey (in Refs. [42, 43] ). In the Mediterranean, C. monstrosa is usually caught by offshore trawlers mostly between 500 and 800 m (in Refs. [32, 44] ) and immediately discarded (in Ref. [8] ).
Sharpnose sevengill shark-Heptranchias perlo Bonnaterre, 1788
This shark is easily recognizable for the presence of seven gill slits and occurs in the whole Mediterranean showing a wide depth-distribution from 0 to 50 m down to 800 to 1000 m (in Refs. [8, 31] ). The newborn is ca. 30 cm TL and during adulthood reaches 90-100 cm TL, attains a maximum size of up to 140 cm TL (in Ref. [31] ) and feeds on small sharks and rays, small bony fish, shrimps, crabs, lobsters, squid and cuttlefish (in Ref. [45] ). It is taken by a wide variety of demersal fisheries and sold at the supermarket.
Bluntnose sixgill shark-Hexanchus griseus Bonnaterre, 1788
Bluntnose sixgill shark lives up to 2500 m depth (in Ref. [46] ) although during the night it was noticed at a depth around 30-40 m in the Straits of Messina (in Ref. [47] ). The maximum TL recorded was 600 cm (in Ref. [46] ). This shark is taken as bycatch in handlines, longlines, gillnets, traps, trammel nets, and both mid-water and bottom trawls. There are some small-scale fisheries for this species in the Mediterranean (in Ref. [46] ). In the mid 80s, large sized animals were commonly found at the fish market in Mazara (Sicily) and sold as slices of 'Palumbo'
(the Sicilian name for Mustelus spp.). Nowadays, it's not sold and discarded at sea (in Ref. [4] ).
Chondrichthyes -Multidisciplinary Approach
Gulper shark-Centrophorus granulosus Bloch and Schneider, 1801
A common deep-water species (often confused with the congener Centrophorus uyato, see below) which grows up to 120 cm TL (in Ref. [30] ) and lives in a depth range from 50 to 1400 m. The diet of the Gulper shark is poorly understood but it is thought to prey on hake, lanternfish, squid and epigonids, as well as a variety of other benthic and mesopelagic bony fish and invertebrates (in Ref. [48] ). Marketed smoked and dried salted for human consumption; also processed into fishmeal and a source of liver oil for squalene (in Ref. [31) ].
Little Gulper shark-Centrophorus uyato Linnaeus, 1758
Demersal on the continental shelf and upper-middle continental slope at depths of 50 to 1,400 m, This invalid taxon was distinguished from the similar species C. granulosus mainly according to the shape of the superior teeth and features of the dermal denticles on the sides of the body (in Refs. [23, 31] . Maximum recorded TL is 110 cm (in Ref. [49] ). The diet consists of bony fishes and cephalopods (in Ref. [50] ) but also includes crustaceans (in Ref. [51] ). However, Sicilian fishers do distinguish between the two 'forms', which are often landed and commercialized (in Ref. [4] ).
Kitefin shark-Dalatias licha Bonnaterre, 1788
A benthic to mesopelagic deep-water shark occurring at depths between 90 and 1400 m (in Ref. [52] ), which grows up to 180 cm TL (in Ref. [30] ); however, 120 cm is a more common length (in Ref. [34] ). Navarro et al. (in Ref. [53] ) revealed a preference for small sharks; however, finfish, crustaceans and cephalopods were also found. The species occurs within the range of fisheries in many areas of its range, where it is taken as bycatch. It is sometimes sold at the fish markets, but normally it is discarded (especially by Sicilian red shrimp trawlers) (in Ref. [8] ).
Velvet belly-Etmopterus spinax Linnaeus, 1758
This Atlanto-Mediterranean deep-water shark has a benthic life on the shelf and bathyal zones, from 70 to about 2500 m (in Ref. [54] ) but mostly below 200 m depth (in Ref. [32] ). E. spinax fed mainly on cephalopods (in Ref. [28] ). The diet of E. spinax was composed primarily of mesopelagic fish, with decapod crustaceans and cephalopods of secondary importance (in Ref. [55] ). A non-commercial species, all specimens captured as bycatch by commercial fishing vessels are discarded thus limiting the data available (in Ref. [56] ).
Angular roughshark-Oxynotus centrina Linnaeus, 1758
Angular roughshark lives in a bathymetric range from 60 to 660 m (in Ref. [31] ); however, it can reach a depth up to 800 m (in Ref. [44] ). The maximum TL recorded was 150 cm (in Ref. [30] ).
The reported diet of this species is mainly characterized by small crustaceans (in Ref. [57] ), polychaetes (in Ref. [31] ) and teleosts (in Ref. [58] ). Guallart et al. (in Ref. [59] ) considered O. centrina to be a suction feeder specializing in worm-like prey. It is caught by trawling or accidentally bottom longlining, from a few metres to deeper waters. It is immediately discarded to the sea by fishers from Mazara because they think it will bring bad luck (in Ref. [4] ).
A
Piked dogfish-Squalus acanthias Linnaeus, 1758
Piked dogfish is a small bottom-dwelling shark with a maximum recorded size of 160 cm TL and maximum weight of 91 kg (in Ref. [31] ) with a maximum depth of 800 m (in Ref. [60] ).
It can be considered an opportunistic feeder. Their natural diet composed mainly of teleost fishes, followed by crustaceans, nematodes and actinarians (= sea anemones) (in Ref. [61] ). It's taken as bycatch in demersal fisheries and sold at supermarket (in Ref. [4] ).
Longnose spurdog-Squalus blainville Risso, 1827
It is a small shark measuring up to 110 cm TL and occurring at 700 m depth (in Ref. [60] ). In the stomach, contents of S. blaiville crustaceans and teleosts were the dominant prey items, and molluscs, polychaetes, echinoderms and sipunculids were found in lower abundance (in Ref. [62] 
Common stingray-Dasyatis pastinaca Linnaeus, 1758
It occurs from the shore to about 200 m depth, but is more commonly found in shallow waters <50 m (in Refs. [12, 64, 65] ). It feeds on a wide variety of bottom-dwelling organisms. In a study by Ismen [66] , crustaceans represented more than 99% of the diet when pooling all size classes, but teleost fish were of increasing importance in the diet of larger stingrays. The common stingray has been reported to reach a disc width (DW) of 1.4 m and a TL of 2.5 m, though a DW of 45 cm is more typical. Common stingrays are caught incidentally by commercial fisheries across many parts of its range, using bottom trawls, gillnets, bottom longlines, beach seines, and trammel nets (in Ref. [30] ).
It is discarded after fishermen cut off the dangerous tails (in Ref. [67] ), which have caused at least one fatality among fishers from Mazara.
Blue stingray-Pteroplatytrygon violacea Bonaparte, 1832
It occurs from over the edge of continental and insular shelves into the open water but has been reported at 238 m depth. In the Adriatic water, the diet consisted of two main taxonomic groups such as teleost fish and cephalopods, but few specimens of crustaceans were also recorded (in Ref. [68] ). This species is captured by pelagic longline fisheries operating in the Mediterranean Sea (in Ref. [68] ). P. violacea is almost certainly the most discarded elasmobranchs. In Italian seas, pelagic stingrays are the most commonly caught elasmobranch species in the Albacore long line fisheries and the second most common elasmobranch catch in swordfish long line fisheries (in Ref. [69] ).
Common eagle ray-Myliobatis aquila Linnaeus, 1758
The common eagle ray in the Mediterranean is reported on sandy and muddy substrates, from shallow water to 200 m depth, although it was reported at the depth of 537 m off southern African coast (in Ref. [70] ). It is a relatively small ray, attaining a maximum size of 80 cm DW (in Ref. [71] ). It feeds on invertebrates such as crabs, mole crabs and bivalves, and on small bony fishes. The wings are said to be good eating and along the African coast are regularly used for human consumption. The species represent a regular bycatch in mixed species fisheries (in Ref. [70] ).
Bull ray-Pteromylaeus bovinus Geoffroy St. Hilaire, 1817
It has a moderate depth range from costal water to about 30 m, occasionally in oceanic water up to100 m of depth. In Eastern Mediterranean Sea, Dulcic et al. (in Ref. [72] ) found a max TL of 2940 cm and 220 cm DW for female. Regarding feeding aspects, it is known that they prey on bottom-living invertebrates such as crustaceans (crabs, prawn) and mollusks (squids, bivalve) (in Ref. [73] ). Bull rays are very rare and not commonly caught by fisherman; they are mainly discarded at sea (in Ref. [74] ).
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Gray skate-Dipturus batis Linneo, 1758
Gray skate is found from shallow coastal waters to depths of 600 m, but most commonly found at 200 m depth. Maximum-recorded TL is 250 cm (in Ref. [30] ). D. batis preys mostly on crustaceans and teleost fish, although Steven (in Ref. [75] ) reported several species of elasmobranch, including other species of rajid, in the stomach contents. It is caught as bycatch of multi-species trawl fisheries, which cover much of its shelf and slope habitat. It is mainly landed in northern Europe where it is fished by trawlers and longliners (in Ref. [30] ).
Longnosed skate-Dipturus oxyrinchus Linneo, 1758
Longnosed skate is found in water from 90 to 900 m, commonly around 200 m (in Ref. [76] ). In the Mediterranean Sea, typical TL varies between 60 and 100 cm but it can reach a maximum TL of 150 cm (in Ref. [77] ). The diet comprised crustaceans and molluscs. Early life stages were characterized by a benthic diet, which changed to benthopelagic during growth (in Ref.
[78]). D. oxyrinchus is captured as part of the bycatch of multispecies trawl fisheries.
Sandy ray-Leucoraja circularis Couch, 1838
Demersal on sandy and muddy bottoms from the outer shelf and upper slope to 275 m depth, commonly found at 100 m depth (in Ref. [30] ), maximum recorded size is 120 cm TL, but most individuals caught are between 70 and 80 cm TL (in Ref. [30, 65] ). Its diet is poorly understood but it is most likely that it feeds on various bottom dwelling invertebrates, particularly crustaceans, and small teleost fish (in Ref. [79] ). Species of local fishery importance are caught by bottom trawl fisheries.
Shagreen ray-Leucoraja fullonica Linneo, 1758
Demersal on rough ground on outer shelf and upper slope in about 30 to 550 m depth, maximum length is 120 cm; however, most specimens usually are 70 to 80 cm TL (in Ref. [65] ). It feeds on a variety of bottom dwelling species but most probably prefers fish and crustaceans (in Ref. [80] ). In the Mediterranean Sea, it is caught as bycatch by both bottom trawl and longline fisheries (in Ref. [30] ).
Maltese ray-Leucoraja melitensis Clark, 1926
Maltese ray deep range is from 60 to 600 m. This small ray grows up to 50 cm TL (in Ref. [30] ).
It feeds on crustaceans mainly amphipods (in Ref. [85] ). While this skate is not known to be targeted by commercial fisheries, it is taken as bycatch in bottom trawl, gillnet, and bottom longline fisheries and often discarded (in Ref. [81] ).
Cuckoo ray-Leucoraja naevus Muller & Henle, 1841
Demersal on sandy and course bottoms on the shelf from 30 to 200 m depth, it is found on the continental shelf and slope at depths of 20-500 m (in Ref. [30] ), but it is most common between Chondrichthyes -Multidisciplinary Approach 22 50 and 200 m depth (in Ref. [65] ). The maximum TL is 75 cm for females and 68 cm for males (in Ref. [65] ). Juvenile Cuckoo Rays feeds mainly on small crustaceans while adults also feed on polychaetes and bony fish (in Ref. [82] ). Bycatch of bottom trawl fisheries (in Ref. [30] ).
Starry ray-Raja asterias Delaroche, 1809
Starry skates are found predominantly on the Italian and Corsican continental shelves between shallow waters and 150 m depth. Maximum size is estimated at 72 cm TL and 76 cm TL for males and females, respectively (in Ref. [83] ). R. asterias is a predator of crustaceans (crabs and shrimps) and to a lower extent on teleosts, molluscs and polychaetes (in Ref. [84] ) and is regularly caught as bycatch in the bottom trawl fisheries. As secondary target species is caught by beam trawl, juvenile specimens are frequently caught by trammel net in very shallow waters (2-15 m) and discarded alive (in Ref. [30] ).
Blonde ray-Raja brachyura Lafont, 1873
Demersal on sandy grounds from inshore to upper slope exceptionally as deep as 900 m, it reaches a maximum size of ∼120 cm (TL) and commonly reaches 40-100 cm TL (in Ref. [85] ). Fish were a major prey item for all sizes of R. brachyura. Excluding bony fish, polychaetes were the most common prey followed by shrimps and brachyuran crabs and cephalopods (in Ref. [82] ). It is taken as bycatch in mixed demersal fisheries using trawl, gill nets and longlines elsewhere in its range (in Ref. [86] ).
Thornback ray-Raja clavata Linneo, 1758
A relatively common skate from close in-shore shallow waters to the outer continental shelf and upper slope from 10 to 300 m depth (in Ref. [77] ), maximum-recorded TL is 110 cm (in Ref. [87] ). Thornback ray feeds mainly on teleosts, crustaceans and cephalopods, whereas gastropods and polychaetes are occasionally consumed (in Ref. [88] ). In the Mediterranean Sea, the Thornback skate is frequently caught as bycatch in trawl fisheries targeting the Rose Shrimp (Parapenaeus longirostris) and the European Hake (Merluccius merluccius). There are localized and targeted fisheries for this species in the Mediterranean Sea (in Ref. [89] ). Recently, Bottari et al. (in Ref. [93] ) have supported the stock in GSA 16 as a different Unit stock from the surrounding GSAs.
Brown ray-Raja miraletus Linneo, 1758
Demersal on soft bottom from shallow shelf to about 530 m depth, mainly at 50 to 150 m (in Ref. [30] ), R. miraletus is a small ray that can reach maximum TL of 60 cm (in Refs. [30, 90] ). In Brown ray diet, crustacean represented the main prey in all size groups. Amphipoda Gammaridea was the predominant prey for small individuals and was replaced in medium and large specimens by decapods (in Ref. [91] ). It is caught as bycatch in bottom trawl, trammel net and long-line fisheries. It is landed and commonly sold in the market (in Ref. [92] ).
Spotted ray-Raja montagui Fowler, 1910
Demersal on soft substrate on shelf at 30-150 m depth, rarely as deep as 530 m, most individuals attain a TL of 40-60 cm (in Ref. [34] ) and the maximum-recorded TL is 80 cm (in Ref. [94] ).
For R. montagui, most important preys were various crustaceans and polychaetes, while large females predated primarily on fish (in Ref. [82] ). R. montagui is captured in Mediterranean trawl fisheries as bycatch (in Ref. [95] ).
Speckled ray-Raja polystigma Regan, 1923
R. ploystigma is caught predominantly on the shelf living on soft bottoms from 100 to 400 m (in Refs. [30, 95] ). Its maximum size is about 50-60 cm TL and it feeds mainly on crustaceans and bony fishes depending on the sex, size and also partly on the season (in Ref. [28] ). The species is caught as bycatch in demersal trawl fisheries but is also fished with gillnets, longlines and handlines in artisanal fisheries (in Ref. [34] ).
Rough ray-Raja radula Delaroche, 1809
Rough ray occurs in coastal water up to 350 m depth (in Ref. [30] ). Maximum size is about 50-60 cm TL (in Refs. [30, 76] ). The diet of juvenile specimens of R. radula consisted mainly of crustacean decapods followed by algae, polychaetes and molluscs (in Ref. [96] ). R. radula is frequently caught as bycatch in demersal trawl, gillnet, trammel net and bottom longline fisheries (in Refs. [30, 96] ).
White skate-Rostroraja alba Lacépède, 1803
White skate is a demersal species found on the continental shelf and upper slope from shallow water to 400 m, exceptionally to 500 m depth on sand and loose rocky substrate (in Refs. [30, 85] ). Recorded maximum TL is 200 cm, though common between 60 and 150 cm of TL (in Refs. [34, 97] ). Regarding diet aspect, it is known to prey mainly on fish and to lesser extent on crustaceans (in Ref. [98] ). It is taken mainly as bycatch of bottom trawl fisheries (in Ref. [97] ).
Marbled electric ray-Torpedo marmorata Risso, 1810
Marbled electric ray lives in inner shelves on soft and stony bottom to about 40 m depth, rarely deeper to about 100 m (in Refs. [30, 65] ). T. marmorata commonly grows to 40 cm TL (in Ref. [99] ) but it may grow up to 100 cm (in Ref. [30] ). Marbled electric ray is an active feeder, consuming mostly fish and to a lesser extent cephalopods (in Ref. [100] ). Bycatch of bottom trawls demersal fisheries in coastal grounds (in Ref. [30] ).
Electric ray-Torpedo nobiliana Bonaparte, 1835
T. nobiliana occurs from the surface to depths of ∼800 m. Juveniles are mainly benthic occurring on soft substrates and coral reef habitats, from 10 to 50 m depth (in Ref. [32] ). It is the biggest of Mediterranean Electric Ray and may reach the notable size of 180 cm TL (in Ref. [65] ). The diet is predominantly fish, sometimes quite large. Usually discarded at the sea, it is sometimes a bycatch in bottom trawl and artisanal demersal fisheries in coastal grounds (in Ref. [65] ).
Common torpedo-Torpedo torpedo Linnaeus, 1758
Mainly a benthic species found in near shore habitats and on soft bottoms, but also to about 70 m depth and occasionally deeper. T. torpedo TL usually ranges from 44 to 47 cm TL (in Ref.
[101]) but it can reach about 60 cm TL (in Ref. [30] ). Common torpedo is an active feeder, consuming mostly fish and to a lesser extent crustaceans (in Refs. [102, 103] ). Bycatch in bottom trawls coastal fisheries (in Ref. [30] ).
State of the art of Chondrichthyes in South of Sicily
Among the seven orders of Chondrichthyes (Chimaeriformes, Hexanchiformes, Squaliformes, Carcharhiniformes, Myliobatiformes, Rajiformes and Torpediniformes) detected in the GSA 16, 37 species are under discussion in order to better define the right systematic position or taxonomic issue. The doubts are mainly due to the similar morphological and morphometric characters. For example, in the Gulf of Gabès (southern Tunisia), the species status of longnose spurdog has been questioned, and in fact the meristic data along with genetic analysis support the assignation of longnose spurdog to shortnose spurdog (Squalus megalops, Macleay) (in Refs. [12, 104] ). Another famous case of systematic confusion relates to the already cited Gulper sharks C. granulosus and C. uyato; both were listed as valid species for a region but it has to be noted that the whole genus needs revision worldwide (in Ref. [105] ).
Regarding batoids, another potential taxonomic misidentification could be related to speckled ray and spotted ray as well as to marbled stingray (Dasyatis marmorata, Steindachner, 1882) and common stingray.
In conclusion, for many Chondrichthyes, there seems to be required an improvement on the taxonomic issue through genetic studies, with the aim to formally resolve the uncertainty identification.
In the investigated area, the analysis of the D.I. and B.I./D.I. temporal evolution from 1994 to 2013 highlights a slight recovery of sharks-chimaera (Figure 2) while it seems to be in steady state for batoids (Figure 3) . I./D.I. ratio seems more heterogeneous for batoids. This might be due to the different gear recruitment between the two investigated taxa as well as behaviour aspects (e.g. aggregation, swimming capability, feeding habits, etc.), relation with the bottom and life history traits. Detailed knowledge of elasmobranch habitat requirements is essential for biodiversity conservation and fisheries management, but this is often hampered by a poor understanding of their spatial ecology (in Ref. [5] ). Indeed, the [12] ) underline some neritic species that are almost disappeared locally (e.g. R. alba) or highly depleted (R. polystigma), whereas few species are quite stable (e.g. R. clavata; R. miraletus) although in a depressed abundance (in Ref. [93] ).
The spatial distribution of sharks-chimaera in the GSA 16 (Figure 4 . This pattern mainly reflects the abundance and distribution of the small catsharks S. canicula (which prefers the outer shelf)) and G. melastomus (which is more abundant next to the deep basins of GSA 16) (in Ref. [25] ).
Compared to sharks-chimaera, the spatial distribution of batoids ( In the central Mediterranean Sea, Lauria et al. (in Ref. [5] ) implemented habitat models considering only species with percentage of occurrence (always using MEDITS data) >5% and defined as 'Near Threatened', 'Vulnerable', 'Critically Endangered' or 'Data Deficient' in the international union for conservation of nature (IUCN) Red Lists. The authors found a negative trend at a regional scale, mainly for rays (e.g. R. clavata) and sharks (e.g. Mustelus spp.).
The overexploitation of sharks has become an urgent Mediterranean ecological issue that requires an international management strategy able to take into account the biological, socioeconomic and ethical aspects to preserve the natural equilibrium of the marine ecosystem.
Mitigation measures (such as the inclusion of excluder's devices in the trawls or the release of caught or still living specimens) could be introduced for the reduction of fishing impact. 
Chondrichthyes -Multidisciplinary Approach
A stronger effort should be sustained to educate fishermen for a responsible activity, as well as collaboration between enterprises and generally among the stakeholders, is highly recommended, also with the goal to define innovative technical solutions.
